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mped blu device 
FOR some time re- 
searchers worldwide 
have been working to- 
wards a practical blue 
vertical cavity surface 
emitting laser (VCSEL) 
diode.A collaboration be- 
tween researchers in 
Japan, Italy and Germany 
has resulted in the 
world’s first optically- 
pumped blue 399 nm 
VCSEL. 
Published in the jour- 
nal Science (Vol. 285, pp. 
1905) the project team 
was led by T. Someya 
from the Institute of 
Industrial Science, Uni- 
versity of Tokyo, Japan. 
The work describes the 
formation of microcavi- 
ties by epitaxial growth 
of InGaN quantum wells 
between nitride- and ox- 
ide-based quarter-wave 
reflectors. The diode 
lasers were fabricated as 
disc-shaped VCSEL struc- 
tures 18 microns in diam- 
eter having a planar 
multilayer formed by re- 
active ion etching. The 
team has managed to 
overcome one of the 
main fabrication obsta- 
cles with crystal growth 
of highly reflective ni- 
tride mirrors on which 
InGaN active regions are 
grown. 
This difficulty arises 
from the large differ- 
ences in thermal expan- 
sion coefficients and lat- 
tice constants between 
GaN and AlN. 
However, whilst las- 
ing action was achieved 
at room temperature it 
was under optical excita- 
tion. In order for this 
type of device to become 
commercially important 
the team must achieve 
coherent light output us- 
ing electrical rather than 
optical pumping. T. 
Someya’s group is confi- 
dent that all of the fund- 
amental techniques 
required for electrically- 
pumped versions are in 
place and they expect to 
be able to report success 
in the next two years. 
This development is 
very important because 
VCSELs have a number 
of key characteristics 
which have enabled this 
relatively new family of 
devices to achieve 
impressive commercial 
success in many appli- 
cations. VCSELs are high 
performance devices 
which can be manufac- 
tured in high volumes 
very economically The 
blue VCSELs, therefore, 
stand to emulate the suc- 
cess of their longer 
wavelength equivalents 
in taking market share 
from edge emitter diode 
lasers. 
Spectrolab celebrates production milestones 
IN October, Spectrolab “We are proud of our 
Inc., (Sylmar, CA, USA) dedication to continu- 
the supplier of over half ously improving our 
the spacecraft solar cells technology and provid- 
worldwide, reached its ing our industry with 
production milestone of optimum competitive 
25,000 triple-junction choices. In January, we 
GaAs solar cells, with an were the first to offer 
average conversion eff- triple-junction solar cells 
ciency of 24.5%, its high- with an unprecedented 
est average efficiency maximum conversion ef- 
yet. ficiency of 27.1%:’ said 
Spectrolab also re- Spectrolab President 
cently celebrated pro- Dieter Zemmrich. 
duction of a half-million “The first flight of 
dual-junction GaAs solar these triple-junction cells 
cells. Spectrolab said is scheduled for later this 
that, “No other satellite year on the Citizen 
solar cell manufacturer Explorer I spacecraft, de- 
has achieved these deliv- veloped under NASA’s 
ery milestones - over 50 Colorado Space Grant 
kW of these dual-junc- Consortium. By 2002, we 
tion cells are currently plan to offer the next- 
in-orbit. generation solar cell, able 
to convert nearly 40% of 
the sun’s rays into space- 
craft electrical power. 
“This volume of solar 
cells produced, delivered 
and flown provides our 
satellite customers with 
a solid m-flight record of 
performance backed by 
years of on-orbit opera- 
tion. For our customers, 
satellite lifetime is para- 
mount .” 
Spectrolab’s highly ef- 
ficient solar cells are de- 
signed to deliver nearly 
B6% of their original 
power after 15 years 
in a geostationary orbit. 
Multi-junction GaAs solar 
cells are becoming the 
enabling power-generat- 
ing source for rapid de- 
ployment of increased 
satellite capability The 
use of more-efficient so- 
lar cells makes it possible 
to increase the power on 
existing, and flight- 
proven, satellite models, 
increasing the capability 
of today’s satellite de- 
signs while the designs 
of tomorrow are still be- 
ing developed. 
Spectrolab has boost- 
ed its production capaci- 
ty to deliver nearly 1 MW 
of power per year to 
global spacecraft manu- 
facturers, and has also in- 
creased its ability to 
transfer new designs into 
flight in half the time as 
compared to a few years 
ago. 
Spectrolab; tel: + l-3 1 O- 
662-7473. 
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